Abstract. High-resolution seismic reflection profiles using a Chirp source image a north-south extensional fault set, which cuts rocks of Upper Jurassic age, cropping out on the seafloor of Weymouth Bay, Dorset, England, United Kingdom. The same fault set cuts rocks of similar age along the adjacent coast, and field mapping can be compared directly with the Chirp profiles. Survey lines were shot perpendicular to the fault strike to produce dip sections from which displacements could be measured. One hundred and fifty-three faults were picked on a 15 km line, yielding a fault density of-10 km -•, similar to that measured in the coastal section.
. Active crustal extension ceased in the AptJan, and the region underwent widespread subsidence. This subsidence is presumed to result from thermal relaxation after the Jurassic and Early Cretaceous crustal rifling events [Chadwick, 1993] . Across the Wessex Basin, a thick, flat-lying, postrift sequence of marine sandstones, shales, and chalk built up over the Aptian-Danian period.
From pre-Paleocene times, there is evidence for a change of structural style in the Wessex Basin with the original east-west fabric reactivated as a result of north-south compression [Curry, 1965; Drummond, 1970; Chadwick, 1985; Penn et al., 1987;  SeTTey and Stoneley, 1987] . This became more marked during early Tertiary times when, like other basins around southern Britain, the Wessex Basin underwent inversion as a result of north-south compressive stresses associated with alpine movements further to the south [Ziegler, 1987; Coward and Deitrich, 1989] .
Reverse movements on preexisting major, east-west striking, normal faults at depth produced monoclinal and periclinal drape folds in Cretaceous strata at higher tectonic levels. Fault The last phase of tectonism took place in the Oligocene_Miocene and is represented by a conjugate, north-south striking extensional fault set [Hunsdale and Sanderson, 1998 ]. These are well developed along the Dorset coast and in the adjacent near-shore area (Figure 1 ) [Donoran and Stride, 1961] . It is this last stage of faulting that is the main subject of the analysis in this paper.
Data Acquisition and Processing
Knowledge of both fault and stratigraphic trends from the onshore and offshore areas aided survey design [Donoran and Stride, 1961] . By running offshore survey lines in an east-west direction perpendicular to mean fault strike (Figure 1) (Figure 1 ) to link the main east-west lines and to allow the geology on coast-parallel lines to be tied directly to that onshore. Navigation was controlled by employing a differential global positioning system (DGPS).
Data were acquired using Chirp sonar, a digital, frequency-modulated, subbottom profiler designed to obtain marine high-resolution seismic reflection data. Chirp systems utilize a wideband sonar which produces frequency modulated (FM) pulses that linearly sweep a range of frequencies. The key feature of Chirp systems is that the source signature is known and can be correlated or "match-filtered" with the data recorded by the hydrophone. The correlated data can then be processed using conventional seismic reflection algorithms. The full processing sequence for the data shown in this paper is correlation, true amplitude recovery (using a water column velocity of 1480 ms 4 and a sediment velocity of 2700 ms'l), F-X deconvolution, and F-K Stolt Migration. The Chirp trace spacing during the survey was 0.6 m on average. This spacing is smaller than the minimum required to ensure that the greatest possible horizontal resolution was achieved. In this paper the key measurements that are made are the vertical separation of stratigraphy across faults which strike perpendicular to the survey line. It is possible that closely spaced faults will appear as a single fault, and for the typical depth ranges in Weymouth Bay, faults more closely spaced than 2 m are unlikely to be imaged separately. Figure 3) . There are two possible explanations for this. First, the apparent thickening in the offshore area could result from the Upper Jurassic palaeocoastline being oblique to the current coastline [Wilson, 1967 , Talbot, 1974 that is controlled by later tectonic events [House, 1989] . Second, the overthickening in the offshore area could represent syn-depositional extension on the Purbeck-Wight Fault during Lower Kimmeridge times. Further discussion is beyond the scope of available data.
Interpretation of Chirp Profiles
An example of the quality and detail that can be produced by Chirp sonar is shown in Sun [1990] . See trace numbers 1000-4000 in Throws are picked in milliseconds and depth converted using a velocity of 2700 ms 4. Fault dip angles are measured directly on the time-migrated profiles and corrected to allow for vertical exaggeration. One hundred and fifty-three faults were picked over a displacement range of 0.54-221 m.
Fractal Analysis of Fault Displacement Data
Many fault characteristics such as displacement [Kakimi, 1980 where N is the number of objects with size 3 U, D is the power law exponent of the distribution, and c is a constant. Unlike other distribution models, a power law theoretically extends over an unlimited scale range. As a result, a sample from a population that conforms to a power law distribution at one scale can be used to predict the number of similar features at different scales. The most common method of representing data sets which conform to a power law distribution are log-scale, cumulative frequency graphs (Figures 6a and 7a ) . Power law distributions should form a straight line trace, the slope of which is the power law exponent (D value) of the distribution. Natural data sets are, however, scale-limited beacause of the resolution limits of the data acquisition methods. This results in the divergence of the data from the underlying power law distribution at both the small and large size limits of a data-set [Pickering et al., 1995] . Both phenomena are displayed by the data presented in Figure 6a . Pickering et al. [1995] showed that on log-scale cumulative frequency distribution plots, truncation at the lower size limit will not affect the determination the D value of the power law distribution if the truncated part of the data set is excluded in slope-fitting calculations. However, the upper size limit causes convex upward curvature of the log-log plot and an over-estimation of D. In addressing this problem Pickering et al. [1995] showed that other graphing techniques were less susceptible to these finite range effects and give more accurate estimates of D. One of these, the log-interval graph is used here to confirm D value estimates from log-scale cumulative frequency plots (Figures 6b, 7b and 8 
